Many bacteria contain several soluble c-type cytochromes. Both pseudomonads (Horio, 1958) and Azotobacter (cytochrome cs; Tissieres, 1956 ) contain proteins with a-band maxima at about 555nm. In studies of other cytochromes from pseudomonads, we have frequently met with cytochromes of the cs type, but chroniatographic properties and yields have been very erratic. All purifications used have involved exposure to low pH values (pH4-5; Ambler, 1963a) , and Swank & Burris (1969) have shown instability of Azotobacter cytochrome cs at acid pH values. However, it has been found possible to isolate an adequately homogeneous cytochrome of this type from Pseudomonas mendocina CH-110 (Palleroni et a/., 1970) , in good yield.
The growth of the organism and the general procedures for the isolation of the protein were similar to those that have been described for Pseudomonas cytochrome c-551 (Ambler, 1963~) . The major cytochrome present (c-551) was eluted from CM-cellulose at pH4.45, and a mixture of the cytochrome c5 and cytochronie c4 (Ambler & Murray, 1973) was eluted at pH4.75. The latter components were then separated by chromatography on DEAE-cellulose (at pH8.5 in 12m~-tris-HCl, with an NaCl gradient; cytochrome cs was eluted at about 32ni~-NaCl, ahead ofcytochrome c4), and further purified by (NH&SO, precipitation (7G95 % saturation) and gel filtration through Sephadex G-75 (superfine grade; in 50m~-ammonium acetate, pH5.1). The yield of cytochrome cs was about 2.2pmo1/100g of acetone-dried cells (compared with about 8pmol of cytochrome c-551 and 0.12pmol of cytochrome c4).
This cytochrome cs was homogeneous by gel electrophoresis, and had a haerii content (from visible spectrum) of about I residue/10000 daltons of amino acids. The behaviour of the protein on Sephadex (3-75 was indistinguishable from that of the 9000-dalton cytochronie c-551. Amino acid analysis showed the complete absence of tyrosine and phenylalaiiine (<0.03 renidue/haem group), and a valine content of 1.1 residue/haem group. Nevertheless N-terminal group analysis by the dansyl method showed both alanine and serine.
After removal of the haem (Hg2Cl2-0.l M-HC1-8M-urea, 3 7 T , 24h), the apoprotein was digested with trypsin or chymotrypsin, and the peptides formed were isolated and characterized by standard methods (Ambler & Brown, 1967; Gray, 1972) . The peptides could all be fitted together to form the unique sequence shown in Fig. 1 , which agrees very well with the amino acid analysis results for the whole protein, and with the results of C-terminal analysis with carboxypeptidase A. However, at least four different tryptic peptides were derived from the N-terminal region of the molecule, and all the available 
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BIOCHEMICAL SOCIETY TRANSACTIONS evidence supports the proposition that the cytochrome c5 prepared as described is 'ragged' at the N-terminus, and consists of at least four very closely related species of molecule.
The N-terminal tryptic peptides were so similar in properties that they could not be completely separated from each other. The mixed peptides were subjected to two steps of phenyl isothiocyanate degradation, and the smaller mixed peptides were then much more easily resolved. Difficulties were also experienced at first with peptide T316 (residues 67-78); phenyl isothiocyanate degradation was unsatisfactory, as the N-terminal glycine residue was particularly poor at cyclizing, resulting in mixed and unconvincing later steps, and the concentration of acidic side chains (particularly after performic acid oxidation of the cysteine residues) greatly restricted secondary proteolysis. Convincing evidence for the sequence and for the absence of amide groups was obtained when the peptide was treated with ethyleneimine to aminoethylate the cysteine residues, then digested with trypsin, and the peptides so formed were isolated and characterized. This method was also used to confirm the sequence around the haemattachment site (residues 19-23).
Preliminary studies show that Pseudomonas aeruginosa, Pseudomonas stutzeri and Azotobacter uitzelandii all contain proteins that on digestion yield peptides very similar to (though not identical with) parts of the sequence shown in Fig. 1 . Unfortunately it has not yet been possible to obtain reproducibly homogeneous material from these organisms by the method described above. There is some evidence for the existence of higher-molecular-weight forms of cytochrome cs that contain additional peptides at the N-terminus of sequences of the type shown in Fig. 1 . Such results would be compatible with the data of Swank & Burris (1969) , who used a method that did not involve exposure of the cytochrome cs from A. uinelandii to acid pH, and obtained a protein estimated to contain 118 residues/haem group. It is possible that the cells contain an acid protease, and that a series of peptide bonds about 30 residues from the N-terminus of the native protein is particularly sensitive to it. In Ps. rnendocina the protease would be particularly active (or the cytochrome cs particularly sensitive), resulting in the good yield of the nearly homogeneous product described in the present paper. In view of the odd nature of the N-terminal sequence (and in Ps. aeruginosa cytochrome cs residue 3 is also alanine) it seems possible that the phenomenon may have some functional significance.
There is very little similarity between the proposed sequence and the sequences of Pseudornonas cytochromes c-551 (Ambler, 1963b (Ambler, , 1971 . The cytochrome cs contains a normal haem-binding site (preliminary results with the proteins from other organisms show that the presence of histidine at position 18 is not a general feature), and it seems likely that methionine-63 may be the sixth iron ligand [corresponding to residue 61 in the cytochromes r-551 as shown by Fangerefal. (1967) , where the sequencealso is -Met-Pro-
